export; and e) average ship size has increased, indicating a trend towards naval gigantism, e.g. currently there are ships with 12,000 TEU transport capacity, when fourth generation ships (known as Post Panamax during the 1988-2000 period) transported between 4 and 6,000 TEUs, and the fifth generation ships (known as Post Panama Plus) could hold between 6,000 and 10,000 TEUs. Paixao & Marlow (2003) ; González-Laxe (2005) .
The container transport industry consolidates two aspects: firstly, determining different vehicles related to ship property and rental; secondly, concentration dynamics i.e. increasing traffic density on particular regular lines in order to achieve a more competitive position. The results of such dynamics are evident: a) the leading ten companies provide 60% of the total supply, while ten years ago this figure reached only 43.6%; b) the perspectives for consolidation in the containerization sector are increasing as new construction requirements for vessels are being carried out by the five leading companies and c) this means that a maritime industry oligopoly may be formed, according to Allix (2006) . Such processes feed off each other through partnership agreements; consortiums or alliances in the quest to reduce risk, increase display capacity, and minimize transport costs by widening the range of activity. Similarly, the processes of merging and acquiring businesses presage a new era, both in terms of the composition of economic power and the alignment of strategies employed by regular line operators, Frémont & Soppé (2004) , Foued (2007) , leading to a high concentration of maritime agents.
Adding to all these points, the firms and all agents involved in maritime transport are looking towards scale economies and we can see a characteristic stage: Regular lines for transportation, regular ports where inward or outward the freight and vessels are increasing more and more. It seems to entail a new structure to afford this new era in maritime transport: bigger and stronger companies, enforced ports structure and services, and a better intermodality system. The panorama seems to appoint to a new stage where concentration will be necessary for competitiveness for all agents (Robinson, 2002) Shifting the balance between modes involves looking beyond the rightful place of each particular mode and securing intermodality. The biggest missing link is the lack of a close connection between sea, inland waterways and rail. For centuries, sea and river dominated goods transport in Europe. Major towns were built on rivers or on estuaries and the large trade fairs in the Middle Ages were always held at river or sea ports. Nowadays, despite a slight revival, water transport is the poor relation even though it is a mode which is not expensive and does less damage to the environment than road transport -White Book: The European Transport Policy (2001).
Taking into account the European geography, its history and the globalisation process, the European Union is still dependent on the maritime transport. Nearly 90% of its external trade and more than 40% of its internal trade goes by sea; on the whole, nearly 2 billion tons of freight are loaded and unloaded in EU ports each year; maritime companies belonging to European Union nationals control nearly 40% of the world fleet; the majority of EU trade is carried on vessels controlled by EU firms; and finally the maritime transport sector -also including shipbuilding, ports, fishing and related industries and services -employs around 3 million people in the European Union.
The main objectives of maritime agents showed by the strategies of maritime companies, terminal operators and port authorities are set out in Figure 2 outlining the different objectives, results and impacts. The diversity of concepts and strategies of the agents and institutions is particularly noticeable, from maximising profits and position on the market (formulated by Shipping Companies) to customer loyalty and logistical services to increasing service value (by Terminal Operators) or maximising profits in cargo maintenance (Port Authorities' goals). It is equally important to emphasise different concepts in terms of the variety of instruments used: Shipping Companies tend to prioritize their shares when studying fees and costs; terminal operators are characterised by their attention to prices and use of technology; port authorities put special emphasis on maritime access, followed by territorial regulation and concessions (Kent, 2001; Notteboom & Rodrigue, 2008 ).
Figure 2: Own Elaboration OBJECTIVES AND INSTRUMENTS OF MARITIME AGENTS
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Part II: Searching for Evidence of Concentration Process in the EU
Since concentration is inherent in the maritime transport sector in regular lines (mergers and acquisitions are usual), and its form, nature and effects have improved modes and the organization of the sector (together with changes of production) Foued, A (2007) . In order to analyze concentration levels in maritime traffic in the EU we focus on four key aspects: a) The maritime traffic held in the whole of Europe and its distribution among countries, b) The maritime traffic held for each country contrasted with the traffic in main ports (that is to say, ports with more than 1 million Tm -tones-of freight), c) The movement of cargo in top ports in the EU, in the context of vessel maritime traffic. The measure we are going to use is the usual one in this field: the CR concentration index, that shows the aggregated percentage for the top agents, in this way, the CR4 is reporting information about the accumulated percentage for the 4 top agents; although this index is criticized for omitting the number of agents involved, its intuitive information makes it a very useful tool. The other concentration index used in this paper is the Hirchman-Herfindahl
Where (2) This index belongs to the Hannah-Kay characterized for taking into account the whole concentration curve, as opposed to the CRi index.
The parameter in the exponent (1+a; in this case is 2) modulates the weight level assigned to the agents with a major market quota. In this case when the market is The objective in point a) is to see if some concentration of maritime traffic is taking place in some countries or in some special geographical areas, in point b) we try to detect movements of loaded or unloaded freight from smaller ports to bigger ones in the same country. The possible movements of containerizing freight from one top port to another are analyzed in c).
a) Maritime Traffic in UE Countries
The level of cargo handled in the EU-27 ports during 2006 was 3.834 million tonnes (See Table 1 ). We have analyzed the level of this traffic in each country in order to detect possible changes among ports; in other words, we tried to find out if there is some concentration of traffic of goods in any port caused by the diminishing of traffic in another port. First we have analyzed the total figures (inwards plus outwards), but we want to underline that it is correct to say that this is the movement of cargo of goods handled, but we must be careful with the meaning of "global transport of goods": It is obvious that these totals may include a "double counting" (it is possible that goods loaded in one port would be then unloaded in another port. If both are reported data to Eurostat, the movement of cargo is being double-counted). To avoid possible confusion with double-counting we also analyze cargo going outwards and cargo coming inwards.
The weight of goods handled has increased by 3.2% since 2005 (in 2005 it was 3,717 million tonnes). It grew in all Member States except Latvia (-5%), Poland (-3%), Romania (-2%) and the United Kingdom (-0.2%), but the most relevant rise has been seen in Slovenia (23%). This has to do with the dry bulk goods handled in the port of Koper; Finland (11%) and Bulgaria (11%). have also increased the handled good level. The United Kingdom is still the leading EU-27, despite the slight decrease mentioned above, representing more than 15% of the EU-27 total. Italy is the second one, with a share of 14%, followed by the Netherlands (12%) and Spain (11%). Greece and Spain show the highest increase in the same period. However, in these cases the increases are mostly due to the improvement of the statistical coverage 3 . Since 1997 goods handled in EU-15 ports have increased in 463.568 million tonnes (24.7%). A similar trend is seen for EU-12. The progressive growth is not the same for all countries. By analyzing global trends for the top countries we find that the United Kingdom has grown far below the other top countries. Italy, the Netherlands, Spain, and Greece have grown at a rate of 18.6%, 17.6%, 50.9% and 49.3%, respectively. EU-15 increased its handled goods in 20.9%, and the Euro Area (12) went up to 26.8%.
Analysing loaded and unloaded cargo, we can appreciate increasing values for United Kingdom 21.8% Italy 19.0%, the Netherlands 14.1%, Spain 56,1% and Greece 49.9% inwards and -18.2%, 18.4%, 30.3%, 39.8% and 49,0% outwards, respectively. The leader shows a less balanced growth, we also found that the low growth that has taken place in the last years is due to the loaded goods, because the unloaded ones support acceptable growth levels. Other top countries grow in an unequal way, as loaded or unloaded goods are considered. The most balanced growth is shown by Italy and Greece. For Italy and Spain inwards flows rise over outwards flows, contrary to this, in the Netherlands the level of inwards good is quite small. The quantity of outwards goods is relatively low in comparison with the inwards ones; this fact might explain these growth taxes. In addition, while the inwards goods are growing every year, the outwards range shows positive and negative growths along the period of study.
The CRi, it's to say, the accumulated percentage of freight for main countries is shown in table 2. The results indicate that only five countries achieved more than 60% of freight, not only for total freight, but also for inwards and outwards
The evolution of cargo handled in all European countries is quite similar, in the sense that it doesn't show significant differences among countries. There are no signs of changes in cargo from one country to another. The observation of inwards and outwards cargo movements shows approximately the same results. The Hirschman-Herfindahl concentration index -see table 3-indicates low levels of concentration in all cases (inwards, outwards and total goods handled). A slightly decreasing trend is shown for freight outwards and it remains in the same levels for total goods handled due to levels of traffic inwards (bigger than outwards), that remain in the same concentration level along the period of study. According to what we stated above, we can't conclude that some concentration process was taking place in any country of the EU-15 from 1997 to 2006. By analyzing the HHI for EU-27 from 2003 to 2006, it is possible to appreciate the same tendency, as shown in table 4 . Concentration values are low, particularly for outwards freight. Nevertheless, the main movements of freight are inwards flows, and the value of HH concentration index in this case is also low, but bigger than the outwards. The decrease in HHI values when analyzed within EU-27, as opposed to EU-15 is due to the bigger number of countries taken into account.
b) The Whole Maritime Traffic and Main Ports
In point a) we have proved that maritime traffic is increasing in the European Union, and we have also elaborated CRi and HHI concentration indexes to evaluate the concentration level by countries. Next, w we analyze the performance of each country. In order to do that, we must analyze possible interchanges of cargo among ports that belong to the same country. We have made a distinction between the main ports in the country (with handled goods over 1 million tonnes) and the other ports. Eurostat provides quarterly statistics Summarizing, there is an important concentration of freight in main ports, as it was expected. Nevertheless, if we were searching for an increasing or decreasing tendency in concentration levels, we could not find any radical change. As data show, the same percentage of freight supported by main ports applies to EU-25, EU-15, EU-13 and EU-12, even with diminishing on one point. The countries that have increased concentration of maritime traffic in main ports are Ireland, France, Italy, Portugal and United Kingdom while Estonia, Greece and Cyprus have that concentration diminished. Based on the appreciations shown above, we can not come to the conclusion that there is an increasing concentration. As stated above, no obvious conclusion can be reached. It is possible to believe that some increasing concentration is beginning to appear in some countries, but more empirical evidence is needed to sustain a solid estimation.
c) The Movement of Cargo in the Top 20 Container Ports in the EU
To afford the high level of competition, firms are thinking about saving costs through scale economies. This helps shipping lines to invest in containerships with more capacity. The increase of vessels size concentrated the main growth in vessels between 5000 and 7500 TEU and in excess of 7500 TEU (the larger size range). The capacity has increased twelve-fold in the last ten years, with an annual growth of about 30% and a trend towards big size vessels 5 . The presence of scale economies is linked to this process Cullinane K.P.B., Khanna M. (1999) and it may involve a change in market structure and even in maritime traffic flows direction.
In our research about changes in maritime freight volume searching for a concentration levels evolution, now we focus on the analysis in vessel traffic in the European Union. To avoid double-counting problems we only take into account inwards vessel traffic. First of all, we focus on levels of vessel traffic in EU countries in terms of the total number of vessels and the number of container ships. Secondly, we analyze data for both regarding gross registered tonnage (GRT). Finally, we elaborate some comparative indexes to determine the relation GTR/Nº in order to achieve some results about vessels size evolution.
The In reference to the kind of vessels, most are non-specialised general cargo carriers, liquid bulk ships (tankers) (showing a slightly decreasing tendency), container ships ((in progressive growth), dry bulk carriers (decreasing slightly), miscellaneous vessels (dredgers, research vessels, others), specialized carriers, vessels for offshore activities, fishing vessels, dry cargo barges, tugs and others.
When talking about evolution among countries, the most important increase in number of vessels is recorded in Spain 314% between 2000 and 2007, and Portugal 121%. Most countries show a rising tendency, except France (-30%), Greece (-32%), Italy (-26%) and Denmark (-2%). In terms of cargo, a progressive growth is shown for EU-15 and most European countries. In countries with a decreasing tendency in number of vessels, only France and Italy show the same decreasing tendency for gross registered tonnage. Italy shows a big fall in the last year (2007), but FROM 2000 to 2006 it has been progressively rising. France shows the opposite tendency: it had been slowly decreasing in the period 2000- 5 In 2000 10% of the total fleet was represented by vessels with a capacity in excess of 5000 TEU, by 2010 the share of this vessel size is expected to represent 40% of the total fleet. On the Far East -Europe route the average vessel size in 2000 was 4500 -5500 TEU; in 2010 it is expected to be 8000 -9000 TEU, with a further increase by 70% by 2015. The largest operational container vessels have a capacity in excess of 12000 TEU. A similar trend is visible in the Ro-Ro submarkets of car carrying, ferry market and unaccompanied freight.
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2006, but in 2077 it began to grow. The most important growth is shown by Portugal and Spain (39% and 33%, respectively).
To have an overall view of the evolution of vessel traffic, we have analyzed some indexes showing the evolution for tones/number of vessels. In both cases (total vessels and containers), we can appreciate -see table 6 -an increasing tendency within the European Union. Once having analyzed the previous data, we have clearly seen the increase in vessel size and in cargo circulation. However the same concentration level remains steady.
To complete this analysis, we have studied the level and evolution of container traffic in the top 20 ports of EU. We have noticed an increasing traffic of containers, but it's not linked to changes in concentration levels in the 20 top ports; that is to say, the distribution of freights among ports remains the same. In fact, we realized that the percentage of participation in the whole traffic is almost constant in all ports. There are two important characteristics. The first one is a possible slight signal of concentration for the three top container ports: Rotterdam (NL), Hamburg (DE) and Antwerp (BE); and the second one is the special behaviour of Algeciras (ES), because it does not show a clear tendency. These oscillations in level of cargo are not explained by any other Spanish port in the Top-20 schedule, because neither Barcelona, nor Bilbao, nor Valencia, nor Las Palmas have special oscillations. What is happening here is exactly quite the opposite.
Through the observation of data for Spanish ports, it is possible to prove exactly what we are stating: Barcelona, Bilbao, Las Palmas and Valencia, portray a steady maritime traffic with a slight increasing tendency towards the end of the period of study. None of them seems to absorb the Algeciras variations, as these oscillations are explained for the Eurostat methodological notes, where it is reported that data for Algeciras are underestimated in 2004. If we accept this explanation, then Algeciras behaviour is the same as for the other ports.
To further explain, we have studied the concentration index for top-20 ports, which are shown in tables 7 and 8 in the attachment. We have used the CR index and Herfindahl-Hirschman index. Both of indexes got similar results: There is a relatively high level of concentration in 3 or 4 top ports, but it seems to stay in the same values along the estimated period. Regarding the concentration index, a steady level of concentration is shown; it even seems more like a decreasing trend than an increasing one. The evolution of each port separately is observed in the next table using the CRi concentration index.
Combining the information offered by both indexes in the most favourable case for defenders of increasing concentration it would be possible to conclude that there may be some concentration levels concerning CR4 or other values of CR index. Port markets have been traditionally perceived as oligopolistic markets (especially due to their own geographical situation). It is significant to highlight that for all those years, the top 4 ports are the same: Rotterdam (NL), Hamburg Concentration levels in the 20 top ports in the EU, together with the large expansion in handled freight, are probably creating congestion problems for these ports, and may be an important reason for not increasing maritime traffic. If our guess turns true, then the next ports on the top list (for example ports between 20 and 40 positions) would be in a situation of absorbing maritime traffics from the smaller ports, because their size could be more adequate to afford the raising goods handled.
What has changed is the congestion level. Congestion has had a huge impact on the whole supply chain. Still, we must not dismiss the idea of concentration. This may happen to appear in ports which have not been considered as top ports. The rising concentrate activity may be in full bloom in less important ports and this way proves that this concentration process is alive and really working.
Conclusions
Despite maritime traffic in Europe being quite concentrated in some countries, showing the existence of concentration in the maritime transport sector, the levels of concentration do not point out changing signs. The HirschmanHerfindahl concentration index is decreasing from 1997 to 2006). Hence, there are no solid reasons to suspect about increasing concentration.
Even though there is an important concentration of freight in main ports for most member states of the European Union, concentration levels show a very slight rise, and the increasing concentration ratio involves most countries in the European Union. Nevertheless, we can not conclude that there is a growing concentration, contrary to our expectations. Therefore, maybe some increasing concentration is beginning to appear, but more empirical evidence is required to sustain a firm presumption.
Focusing on the top 20 ports in the European Union, there is a relatively high level of concentration in 3 or 4 top ports, but it seems to stay in the same values along the period of study. The number of ports equivalent (using HHI concentration index) is around 11 (the total number of ports analyzed are 20). The congestion problems probably affecting the top 20 European ports could translate the research field to the next 20 or 30 top ports, because it's likely to find some increasing concentration level in these big ports, not included in the top 20 lists.
The increasing containerization processes appear in the European Union, not only in terms of number of container ships (and also other traffics), but also in terms of volume or transported freight. At the same time there is an increase in vessels size, as ratios GRT/Nº vessels and GRT/Nº of containers are increasing. 736 
